Revision Notes for CBSE Class 10 Science Chapter 2 - 
Acids, Bases and Salts 


Acid - A substance that produces hydrogen ions (H*t) in aqueous solutions. 
For Example - Sulphuric Acid (H2SO4), Hydrochloric Acid (HC]). 
General properties of acids: 
e They have a sour taste. 
e They turn blue litmus to red. 
e They conduct electricity in solution form. 
e They release Ht ions in aqueous solution. 
Reactions of Acids 
(i) Reaction of Acid with Metal 
Na (metal) + Hz SO (acid) — H2 (hydrogen gas) + Na SOs (salt) 
(ii) Reaction of Acid with Carbonates 
Naz CO3(s) + 2 HCl (aq) — 2NaCl (aq) + H2O0(1) + CO2(g) 
(iii) Reaction of Acid with Bicarbonates 
NaHCOs3 (s) + HCl (aq) > NaCl(aq) + H20 (1) + CO2 (g) 
Base - A substance that produces hydroxide ions (OH-) in aqueous solutions. 
For Example - Sodium Hydroxide (NaOH), Potassium hydroxide (KOH) 
General properties of bases: 
e They have a bitter taste. 
e They are soapy to touch. 
e They turn red litmus to blue. 
e They conduct electricity in solution form. 
e They release OH- ions in aqueous solution 
Reactions of Bases 


(i) Reaction with Metals 


2Na0OH + Zn > Na2ZnO2 + H2 


(ii) Reaction with Non-metallic Oxides 
2Na0H + CO2 > NazCO3 + H20 

(iii) Reaction with Acids 

NaOH + HCl > NaCl + H20 


Strong Acids 

An acid which completely dissociates into its ions 
in aqueous solution. 

For example: Hydrochloric acid (HCl), Sulphuric 
acid (H2SOsa), Nitric acid (HNO3) 


Weak Acids 

An acid which does not completely dissociate into 
its ions in aqueous solutions. 

For example: Acetic acid (CH3COOH), Carbonic 
acid (H2CO3) 


Concept of pH scale 


Strong Base 

A base which completely dissociates into its ions 
in aqueous solution. 

For example: Sodium hydroxide (NaOH), 
Potassium hydroxide (KOH) 


Weak Base 

A base which does not completely dissociate into 
its ions in aqueous solution. 

For example: Ammonium hydroxide (NH4OH). 


Strength of an acid or base can be determined using a pH scale. It is a scale to 
measure the hydrogen ion concentration in a solution. The p stands for ‘potenz’, 


it isa German word which means power. 


Neutral 


Acidic nature increasing 


Basic nature increasing 


Increase in H ion concentration 


eo 


Decrease in H_ ion concentration 


Variation of pH with the change in concentration of H*(aq) and OH (aq) ions 


For water or neutral solutions : pH = 7 
For acidic solutions : pH < 7 
For basic solution : pH > 7 


Importance of pH in everyday life 


(i) pH in our digestive system: Our stomach produces hydrochloric acid that 
helps in the digestion of food. During indigestion, the stomach produces too 
much acid and this causes pain and irritation. To get rid of this pain, antacids like 
magnesium hydroxide [Mg(OH)2] also known as milk of magnesia and sodium 
hydrogen carbonate (baking soda) are used to neutralize excess acid. 


(ii) Tooth decay caused by acids: Bacteria present in the mouth produce acids 
by degradation of sugar and food particles remaining in the mouth after eating. 
When the pH of acid formed in the mouth falls below 5.5, tooth-decaying starts. 
The best way to prevent this is to clean the mouth after eating food. Using 
toothpastes, which are generally basic, for cleaning the teeth can neutralise the 
excess acid and prevent tooth decay. 


(iii) pH of soil and plant growth: Most plants require a specific pH range (close 
to 7) for their healthy growth. If the soil is too acidic or basic, the plants grow 
badly or do not grow at all. pH of the soil can be adjusted by using certain 
chemicals. For example, if the soil is too acidic then it is treated with materials 
like quicklime or slaked lime. On the other hand, if the soil is too alkaline then 
alkalinity can be reduced by adding decaying organic matter. 

Preparation and uses of important compounds 


Caustic Soda (Sodium Hydroxide, NaOH) 


Preparation: In the process of electrolytic decomposition of brine (aqueous 
solution of sodium chloride), brine decomposes to form sodium hydroxide. 


2NaCl(aq) + 2H20(1) ~ 2NaOH(aq) + Cl2(g) + H2(g) 


In this process, chlorine is obtained at anode and hydrogen gas is obtained at 
cathode as by products. This whole process is known as Chlor - Alkali process. 


Uses: 


Sodium hydroxide is used for degreasing of metals, manufacturing of paper, soap, 
detergents, artificial fibres, etc. 


Bleaching Powder (Calcium Oxychloride, CaOC]l2) 


Preparation: Bleaching powder is produced by the action of chlorine on dry 
slaked lime [Ca(OH)z]. 


Ca(OH)2 + Clz> CaOCl2 + H20 
Uses: 
Bleaching powder is used - 


(i) for bleaching cotton and linen in the textile industry, for bleaching wood pulp 
in paper factories and for bleaching washed clothes in laundry; 


(ii) as an oxidising agent in many chemical industries; and 


(iii) to make drinking water free from germs 
Baking Soda (Sodium Hydrogen Carbonate, NaHCO3) 
Preparation: 
The chemical name of the compound is sodium hydrogen carbonate (NaHCOs3). It 
is produced by the reaction of brine with carbon dioxide and ammonia. This is 
known as Solvay process. 
NaCl + H20 + COz2 + NH3 ~ NH«aCl + NaHCO; 

Ammonium Sodium 

chloride hydrogen carbonate 

Uses: 
(i) Baking soda is used in making of baking powder, which is used in cooking. 
Baking powder is a mixture of baking soda (sodium hydrogen carbonate) anda 
mild edible acid such as tartaric acid. When baking powder is heated or mixed in 
water, the following reaction takes place - 
NaHCO3 + H+ -— CO2+H20 + Sodium salt of acid 


(From any acid) 


Carbon dioxide produced during the reaction can cause bread or cake to rise 
making them soft and spongy. 


(ii) Baking soda (sodium hydrogen carbonate) is also an ingredient in antacids. 
Being alkaline, it neutralises excess acid in the stomach and provides relief. 


(iii) It is also used in soda-acid fire extinguishers. 
Washing Soda (Sodium Carbonate, Naz2C03.10H20 ) 
Preparation: 


Sodium carbonate is manufactured by the thermal decomposition of sodium 
hydrogen carbonate obtained by Solvay process. 


NaCl + NH3 + H20 + CO2 > NaHCO3 + NH,Cl 


NaHCO3 — Na2C0O3 + CO2 + H20 


Heat 
Naz2C0O3 + 10 H20 > Na2C03.10H20 
Uses: 
(i) Sodium carbonate (washing soda) is used in glass, soap and paper industries. 
(ii) It is used in the manufacture of sodium compounds such as borax. 
(iii) Sodium carbonate can be used as a cleaning agent for domestic purposes. 
(iv) It is used for removing permanent hardness of water 
Plaster of Paris (Calcium Sulphate Hemihydrate, CaSO.4. 1% H20) 
Preparation: 


On heating gypsum at 373 K, it loses water molecules and becomes calcium 
sulphate hemihydrate(CaSOz. %2H20) which is called Plaster of 


Plaster of Paris is a white powder and on mixing with water, it changes to 
gypsum once again giving a hard solid mass. 


CaSOx. %2H20 + 14%2H20 — CaSO04.2H20 
(POP) (Gypsum) 
Questions for self-assessment: 
Q. Why should curd and sour substances not be kept in brass and copper vessels? 
Q. Why does distilled water not conduct electricity, whereas rain water does? 


Q. Name the acid present in an ant sting and give its chemical formula. Also give 
the common method to get relief from the discomfort caused by the ant sting. 


Q. What happens when nitric acid is added to egg shell? 


Q. An aqueous solution of sodium chloride is neutral but an aqueous solution of 
sodium carbonate is basic. Why? 


Important Questions 
Short Answer Type Questions 


1. Match the acids given in Column (A) with their correct source given in Column (B) 


Column (A) Column (B) 


2. Match the important chemicals given in Column (A) with the chemical formulae given in 
Column (B) 


Column (A) Column (B) 


3. What will be the action of the following substances on litmus paper? Dry HCl gas, 
Moistened NH3 gas, Lemon juice, Carbonated soft drink, Curd, Soap solution. 

4, Name the acid present in ant sting and give its chemical formula. Also give the common 
method to get relief from the discomfort caused by the ant sting. 

5. What happens when nitric acid is added to egg shell? 

6. A student prepared solutions of (i) an acid and (ii) a base in two separate beakers. She 
forgot to label the solutions and litmus paper is not available in the laboratory. Since both 
the solutions are colourless, how will she distinguish between the two? 

7. How would you distinguish between baking powder and washing soda by heating? 

8, Salt A commonly used in bakery products on heating gets converted into another salt B 


which itself is used for removal of 
hardness of water and a gas C is evolved. The gas C when passed through lime water, 
tums it miky. Identify A, B and C. 

9, In one of the industrial processes used for manufacture of sodium hydroxide, a gas X is 
formed as by product. The gas X reacts with lime water to give a compound Y which is 
used as a bleaching agent in chemical industry. Identify X and Y giving the chemical 
equation of the reactions involved, 


10. Fill in tte missing data in the following table 


Salt obtained from 


Name of the salt Formula Base Acid 


11. What are strong and weak acids? In the following list of acids, separate strong acids from 
weak acids. Hydrochloric acid, citric acid, acetic acid, nitric acid, formic acid, sulphuric acid. 

12, When zinc metal is treated with a dilute solution of a strong acid, a gas is evolved, which is 
utilised in the hydrogenation of oil, Name the gas evolved. Write the chemical equation of 


the reaction involved and also write a test to detect the gas formed. 


Long Answer Type Questions 


1. In the following schematic diagram for the preparation of hydrogen gas as shown in Figure 


2.3, what would happen if following changes are made? 


Delivery tube 


Burning of hydrogen 
gas with a pop sound 


Candle 


© (a) In place of zinc granules, same amount of zinc dust is taken in the test tube 
© (b) Instead of dilute sulphuric acid, dilute hydrochloric acid is taken 
© (c) In place of zinc, copper turnings are taken 


© (d) Sodium hydroxide is taken in place of dilute sulphuric acid and the tube is heated. 


. For making cake, baking powder is taken. If at home your mother uses baking soda 
instead of baking powder in cake, 
© (a) how will it affect the taste of the cake and why? 
© (b) how can baking soda be converted into baking powder? 
© (c) what is the role of tartaric acid added to baking soda? 


. A metal carbonate X on reacting with an acid gives a gas which when passed through a 
solution Y gives the carbonate back. On the other hand, a gas G that is obtained at anode 
during electrolysis of brine is passed on dry Y, it gives a compound Z, used for disinfecting 
drinking water. Identity X, Y, G and Z. 

. Adry pellet of a common base B, when kept in open absorbs moisture and turns sticky. 

The compound is also a by-product of 


chloralkali process. Identify B. What type of reaction occurs when B is treated with an 


acidic oxide? Write a balanced chemical 
equation for one such solution. 

. Asulphate salt of Group 2 element of the Periodic Table is a white, soft substance, which 
can be moulded into different shapes by making its dough. When this compound is left in 
open for some time, it becomes a solid mass and cannot be used for moulding purposes. 
Identify the sulphate salt and why does it show such a behaviour? Give the reaction 
involved. 

. Identify the compound X on the basis of the reactions given below. Also, write the name 
and chemical formulae of A, B and C. 


+ Zn ® -G® 
oa, ac + HCl @)+ @) 
+ CH,COOH (©) + G9 


Fig. 2.4 


